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COUNTIES OF ; Hastings 

Lennox and Aldington 
Front enac 



INTRODUCTION 



This report deals with a survey which was conducted by 
Commission staff during the period of July 25th to ftfeh, I960, 
to determine the extent of pollution in the Moira River system, 
An overall sampling programme was completed, with samples being 
collected from private, municipal and industrial outfalls, as 
well as from the waters of the Moira River and its tributaries 
at appropriate locations. 

Investigations of this type are made by the Ontario 1'iater 
Resources Commission in its programme to control pollution of all 
surface and ground waters. The procedure is to examine the waters 
and all sources of pollution, and to take the necessary steps 
where there is impairment of the quality of the water. In this 
way an effort is made to ensure that water quality will be suitable 
for domestic, industrial and agricultural purposes, the support 
of fish and wildlife, and use for recreation, navigation, and 
all riparian requirements. 
GENERAL 

The co-operation which was received from the various 
officials as listed below and from other persons interviewed 
during these investigations, is appreciated: 

Moira River Conservation Authority 

Mr .Bruce Smith, Chairman; 

Mr .Michael Chubb, R.P.F., Field Officer. 
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Ontario Deiartment of Lands and Forests 

Mr.J.D 1 . Hughes, Tweed, Assistant District Forester^ 

City of Belleville 

Mr , J , R » R ey no Id s \ City Maria g e r ; 

Mr.M.M.Turnbull, City Engineer; 

Mr •Robert Uestlake, Sanitary Inspector; 

Village of Tweed 

Mr .Douglas Spencer, Reeve; 

Mr. G.D.C. Morton, Clerk; 

Mr.E.Viright, Superintendent of Board of Works; 

Mr, C. Sinclair , employee of Board of Works; 

Village of Madoc 

Mr.J.A.Kincaid, Clerk; 

Mr . S , Danf ord , Board of VJork s ; 

Township__gf Thurlow 

Mr.E.M.Dafoe, Clerk; 
Mr.K.Keech, Sanitary Inspector, 

An acknowledgement is made to the Ontario Department of 

Planning and Development for information obtained from the Moira 

Valley Conservation Report, 

MOIRA RIVER WATERSHED 

Geography of Area 

The watershed of the Moira River is bounded on the west 
and north-west by the Trent Watershed, on the north-east by the 
drainage basin of the Mississippi River,, and on the east by the 
watershed of the Salmon River. The Moira River system drains an 
area of approximately 1*056 square miles, and empties into the 
Bay of Quint e at the City of Belleville., The watershed is somewhat 
irregular in shape and would measure approximately 56 miles in 
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length. Its greatest width would be approximately 32 miles*, 

The three(3) main branches of the Moira River have their 
sources in the northern part of the watershed, and are the upper 
Moira , the Black, and the Skootamatta, South of Highway #f % the 
upper Moira River widens to form Moira L*k#, and then continues to 
its confluence with the Black River and the Skootamatta River, The 
combined flows enter Stoco Lake into which the Clare River also 
discharges. The Moira River emerges from Stoco Lake in 2 streams 
called the East and l/est Channels which converge about 2 miles 
south of Stoco Lake, The main watercourse then pursues an 
irregular course to the City of Belleville where it empties into 
the Bay of Quint e. 

Gradients on the Moira River system are comparatively steep. 
The main watercourse drops approximately $5k feet during its course 
@f 91.6 miles, or an average gradient of 9.32 feet per mile, 

Geology of Area 

The bedrock of the Precambrian Shield is exposed In the 
northern part of this watershed. This area has tended to be more 
important for mining and lumbering than for agricultural pursuits,, 
Population is sparse in this region, 

A variety of land forms are evident in the southern part 
of the watershed. A shallow covering of soil on the limestone 
plain is common in this area. Occasional outcroppings of limestone 
occur in the vicinity of Belleville, The clay plains in the 
southern part of the watershed are employed for agricultural 
purposes, 
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MUNICIPALITIES 

The following municipalities lie either 1 wholly or partly 
within the Moira Watershed: 



In Hastings County:! 



City of Belleville 
Village of Deloro 
Village of Madoc 
Village of Tweed 
Township of Cashel 
Township of Elzevir 
Township of Grimsthorpe 
Township of Hungerford 
Township of Huntington 
Township of Madoc 
Township of Marmora 
Township of Rawdon 
Township of Sidney 
Township of Thurlow 
Township of Tudor 
Township of Tydendinaga 



In Lennox and Addington County: 



Township of Anglesea 
Township of Effingham 
Township of Kaladar 
Township of Sheffield 



In Front enac County: 



Township of Kennebec 

The incorporated urban centres of population which may b® 
considered of major size within this watershed are the City of 
Belleville j and the Villages of Madoc and Tweed, all located in 
Hastings County, Investigations were made during this survey to 
determine the sources and characteristics of flows discharging 
from these municipalities to the Moira River system. The Village 
of Deloro and the unincorporated centre of Sulphide are both 
company communities. 
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The City_of Bell eville_c overs an area of approximately 
7,655 acres with a population of 23,700 according to the I960 

Municipal Directory, The city has systems of sewers which have 
their outfalls to the Moira River or to the Bay of Quint e. Although 
the municipality does not have a sewage treatment plant, 
consideration is being given to the construction of trunk sewers 
and, subsequently a sewage treatment plant, Belleville f s municipal 
water supply is drawn from the Bay of Quinte* 

The fillage pf_Madoc_covers an area of 435 acres with a 
population of 1,469. A system of sewers conducts waste flows by 
gravity to the municipal primary-type sewage treatment plant Which 
has its outfall in Deer Creek and thence to Moira Lake,, Madoc 1 ^ 
water supply is obtained from ground water sources,, 

The Village of_Tweed_covers an area of 46ft acres with a 
population of l f 6-#fl« Systems of combined sewers conduct flows to 
three municipal septic tanks which are located at separate sites. 
The principal system, has its outfall in Lake Stoco, the two (2) 
smaller tanks discharging to the Moira River* One municipal 
storm sewer outlet was observed on the bank of the river, but 
had no discharge at the time of the inspection, It reportedly 
conducts only drainage from, roadside catch basins, Tweed 1 s water 
supply is obtained from drilled wells,. 
WATER USES 

Municipal use of the Moira River is of limited sccf*e. 
The partially treated effluents from the municipal sewage works 
in use at Madoc and Tweed are discharged to the Moira River system* 
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Although untreated sewage Is discharged to the river in 
Belleville , the watercourse probably will not be the receiving 

water for the effluent from any future sewage works within this 
municipality* 

Industrial use, of the Moira River system Is of importance 
upstream from Belleville, where the following industries utilize 
the resources of the watercourses: 

1, The H.Corby Distillery Limited plant at Corbyville 
employs river water for Industrial and domestic supplies. 
Industrial and sanitary wastes are discharged to the river 
following partial treatment, The plant was closed during 
this survey, and consequently no samples were taken,, 

2, The Foxboro Cheese Factory draws water from the Moira 
River for industrial purposes, Industrial wastes are 
discharged to the river without prior treatment, 

3. The Canadian Canners Limited plant #53 at Foxboro 
draws Its water supply from the Moira River. The untreated 
Industrial wastes from this plant had been discharged to 
the river until recently when the Ontario Water Resources 
Commission required these wastes to be excluded from the 
watercourse and sprayed on farmland. This spray irrigation 
system is well designed and is a credit to the company. 
Cooling waters are discharged to the river, 

4. The Deloro Mining and Smelting Company at Deloro 
discharges Industrial wastes to the Moira River. The 
presence of some arsenic in these Industrial waste 
discharges has been a cause of concern. 
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5. The Nichols Chemical Company Limited plant at Sulphide 
manufactures sulphuric acid, Industrial wastes, as well 
as untreated sanitary wastes from the plant and three (3) 
associated company-owned houses , are discharged to a 
natural retention pond* It was reported that drainage 
from this lagoon may escape to the Clare River , a 
tributary of the Moira River, during the spring months 
or whenever increased surface run-off flows prevail* 
Private use of the Moira River waters may occur to an 
extent which is not immediately known.. A, private sewer extends 
from Canadian National Railways premises in Belleville to the 
Moira River j terminating on the east bank immediately north 
of the C.N.R, bridge • This sewer was constructed many years 
ago by the railway company and reportedly conducts water from 
the roundhouse. Untreated sanitary wastes are present in 
thewe flows. 

Retreat ionaljise^of the Moira River and its tributaries 
is of prime importance. Due in part to the predominantly rural 
nature of the watershed , there are numerous recreational sites , 
Many summer residences and camping grounds are found ? 
especially on Moira Lake and Stoco Lake. Tweed Community 
Park is located on the shore of Stoco Lake at Tweed and is 
very popular for swimming and group picnics. The shores of 
Moira Lake also are favoured for recreational purposes. Crystal 
Beach on the north shore and Camp Quin-Mo-Lac on the south 
shore are two well known summer camp sites. 
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The Moira River Conservation Authority has been 

instrumental in developing recreational facilities throughout 
the watershed. Picnic tables, outdoor fireplaces , and other 
conveniences are provided. The most recently developed 
conservation area in the Moira Watershed is the Colonel Roscoe 
Vanderwater Conservation Area which embraces more than 500 acres 
on the east bank of the river in the Township of Hunger ford, 
approximately six(6) miles south of Tweed. 
HYDROLOGY 

Precipitation records are available from the Climatology 
Section , Meteorological Division , Department of Transport. 
Measurements which have been .recorded at a station in this 
vicinity indicate an average annual precipitation of approximately 
31 inches. 

Stream flow data for the Moira River since 191,5 are 
available. A hydrometric gauging station is located on the 
river a short distance upstream from the C.N.R. bridge , one 
mile east of Foxboro, The drainage area upstream from this 
location is 1,031 square miles. Observations are made twice daily. 
It is obvious from records published by the Water Resources Branch , 
Department of Northern Affairs ami National Resources, that the 
maximum flows have occurred during freshet periods. The variation 
in annual, flow ranges from less than 100 c.f.s, during the 
months of August , September , and October to approximately 7000 
or 0000 c.f.s, during run-off conditions in April. The maximum 
recorded stream flow occurred on March 30th, 1917 , and was 
12 j 480 c.f.s. The minimum recorded flow was 15 c.f.s. on 
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September 9th, 1920. When samples were collected from the 

Moira River system on July 26th, I960 1 , the recorded stream flow 
at the Foxboro gauging station hu 134 c.f .s» 

The Moira River has been subject to occasional spring 
flooding , with disastrous effects resulting to property within 
the City of Belleville, The occurrence of ice jams at the 
river 1 s mouth due in part to the ice cover in the Bay of Quint e, 
combined with rapid surface run-off in the upper reaches of the 
watercourse, has resulted in severe flooding conditions 
especially during sudden thaws. 

Dams have been constructed on the Moira River system, and 
assist in retarding surface run-off and therefore maintaining 
a more stable flow in the watercourses. The need for ensuring 
adequate volumes of stream flow during the summer months is 
recognized to be as important as restricting flows during 
spring freshet periods , in order to satisfy water requirements 
for wildlife, recreation, industry, municipal needs, and all 
riparian purposes , 
SAMPLING PROCEDURE 

The locations of sampling points are shown on the appended 
map of the Moira River and its tributaries, "Grab" samples 
were collected: forty(40) ounce samples being used for sanitary 
chemical analyses, and six(6) ounce samples for bacteriological 
analyses. Tests were conducted at the Ontario Water Resources 
Commission laboratory, Toronto, The results of stream and 
outfall samples are shown in Tables I to ? inclusive, which 
are appended to this report* 
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The most common analyses of sanitary significance" 4 are: 
Biochemical Oxygen Demand , Suspended Solids, and the 
bacteriological determination expressed either as a Total 
Coliform Count ( Indicated Number) or as a Membrane Filter 
Coliform Count, In this instance the membrane filter 
technique usually was employed* 

61 o c h em i c a 1 Oxy g en D emand ( B . , D , ) 

The B*0,D B of sewage , industrial wastes or polluted waters, 
is the oxygen required during stabilization! natural 
purification in a stream,) of the decomposable organic 
matter or chemical material by aerobic biochemical action. 
Unless otherwise noted, a five-day E.O.D. determination 
is reported , A high B.O.D. is indicative of organic 
or chemical pollution, A desirable upper limit in 
natural water normally is four (4) parts per million. 
Suspended Solids 

These results are reported in parts per million and 
indicate the measure of undissolved solids of organic 
or Inorganic nature. Where suspended solids values 
approach 20 parts per million or less, laboratory 
difficulties usually result in these values being 
determined as turbidity and are reported in silica unit 3 # 
Membrane Filter Coliform Count 

The membrane filter technique is employed to obtain a 
direct enumeration of coliform, organisms and also is 
reported per 100 millilitres. Waters having a membrane 
filter coliform count in excess of the desirable upper 
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limit of 2, 400 organisms are considered undesirable 

for municipal water supplies and bathing purposes. 

Additional specific tests are employed, where necessary, 

to determine the nature and significance of industrial 

waste discharges, 
SAMPLING CONDITIONS 

Normal seasonal weather conditions prevailed in the 
Moira Watershed on July 26th and 27th, I960 1 , when samples 
were collected from, the watercourse and its tributaries. 
SAMPLING RESULTS 

The Moira River System 

The laboratory results of samples collected from, the 
Moira River system are shown in Table I, The sample results 
pertinent to Moira Lake are tabulated in Table II. 

The high bacteriological, content revealed in the 
Moira, River at its mouth undoubtedly resulted from the 
discharging of untreated sewage from Belleville's sewers. 

The adverse bacterial quality revealed in the waters 
of the Moira River upstream from Corbyville( Sample #M5.2) and 
at the bridge located 2.5 miles farther upstr earn (Sample Point 
#,M7.7)may be attributed in part to the untreated industrial 
wastes discharging to the river upstream at the Foxboro 
Cheese Factory. Although the analysis of a sample taien from 
this industrial waste outfall on July 2Sth did not reveal a 
bacteriological content, possibly due to disinfection procedures 
at the plant, previous tests had revealed the adverse quality 
of this discharge. 
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Upstream from Eoxboro, satisfactory sanitary conditions 
were revealed in the watercourse as far as Tweed where 
inadequately treated sewage was discharging from the municipal 
septic tanks to the river, with adverse effects resulting thereto. 

The laboratory results of samples collected from the 
waters of Moira Lake at sampling location numbers 12 to 1&, 
inclusive,, indicate that concentrated bathing in areas of 
this lake tend to increase the 5-Day B.O.D. and bacteriological 
content of the waters there. Although general satisfactory 
conditions were revealed in the waters of Moira Lake during 
this survey, a sample (#1) collected from the lake at the mouth 
of the local section of the Moira River contained 0.16 p. p.m., 
of arsenic. 

The laboratory results revealed an unexpected increase in 
the bacterial content of the waters of the Moira River at 
sampling point #M50.2. A small watercourse flowing from the 
Bonarlaw area enters the Moira River upstream from this 
sampling point and may be contributing flows having a high 
bacterial content. Investigations will be made at a later 
date to determine the source of this pollution. 

Municipal Outfalls 

Sample results, as shown in Table III, reveal the 
untreated characteristics of the sewage flows emanating from, 
Belleville's municipal sewer outlets on the banks of the Moira 
River. The need for a municipal sewage works construction 
programme is obvious. 
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The partially-treated effluent discharging from Tweed 1 s 
municipal septic tanks adversely affects the quality of the 
watercourse, The provision of more effective sewage treatment 
facilities should be considered, 

The laboratory results of samples pertinent to Madoc f s 
sewage treatment plant reveal, the excessive 5-Day B,,0 # D,, 
suspended solids and bacteriological content in the effluent 
discharging from this primary-type treatment plant to Deer Creek 
and thence to Moira Lake. 

k more detailed description of the above conditions is given 
later in this report under Sanitary Surveys of Belleville , Madoc 
and Tweed pertinent to the Moira River, 

Industrial Outfalls 

The H. Co xby. D^tjUery^Limited^ plant at Corby ville produces 
grain spirits. The practice of discharging the plant wastes to 
the Moira River has been revised somewhat in co-operation with 
'members of the Industrial Wastes Section of this Commission, 
Manufacturing operations are normally suspended for the summer 
months. Industrial Wastes Section staff will resume their 
inspections of the waste disposal practices at this plant when 
it recommences operations. 

The Foxboro Chees e__Fact ory_i s located in the southern part 
of the community of Foxboro, on the western bank of the Moira River, 
Industrial waste consisting mainly of wash water is discharged 
without prior treatment to the river,, Following inspections of 
this plant during recent years , Commission staff members have 
recommended that these untreated waste flows should be excluded 
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from the watercourse, Spray 1 irrigation or direct removal 

procedures have been advised, Officials of this cheese factory 

reported on June 9th , i960, that this plant may become 

amalgamated with another cheese factory, and that the present 

building at Foxboro consequently may be abandoned. 

An inspection of the industrial waste disposal facilities 

at this cheese factory was made during this survey and 

revealed conditions to be unchanged. Milk waste or whey was 

■ 
visibly present in the plant discharge on July 28th, and was 

causing a clouding effect in the river near the outfall*. The 

following summary of sample results reveals the untreated 
characteristics of this industrial waste discharge: 

5 -Day Solids 

Date of B.O.D. p. p.m. Membrane Filter Coil form 
Sample p,p»m» Total Susp, Diss, G unt .. .per , 100 ml . 

Sept. 3/59 122 330 XM 222 1,310,000 

June 9/60 70 1496 44$ 104$ 10, 000, 000+ (Ind. No. ) 

July 28/60 12,000 41148 3E6J.2 8536 

The necessity for revising these waste disposal procedures 
is immediately obvious. 

The Canadian_Canners__Limited_ .plant #53 at Foxboro 
processes peas and corn in season. Prior to the I960 canning 
season, the plant wastes were discharged to the Moira River, A 
fish-kill in the lower section of the river during the summer 
months of 1959 prompted this Commission to require that the 
industrial wastes from this canning factory should be excluded 
from the watercourse. The firm complied by installing a spray 
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irrigation system which is a credit to the company. 

The Deloro JMining and SmeJLting_Gom£any_jDlant at Deloro has 
been inspected periodically by members of the Industrial Wastes 
Section of this Commission, especially in connection with the 
arsenic waste discharged from this plant to the Moira River, An 
incidence of livestock mortality is considered to have resulted 
from the presence of arsenic in the watercourse. Methods of 
excluding arsenic from the watercourse at the plant reportedly 
were improved following this incident. 

In conjunction with this survey of the Moira River, Mr. 
G. Cousins of this Commission investigated the present methods of 
industrial waste disposal employed at the Deloro plant on July 23th, 
I960, Samples collected by Mr, G, Cousins showed concentrations of 
arsenic (As) in the plant effluents ranging from 0.9 to 6,0 p,p,m. 
The Qi9 to 6|Q pip,m . The 0.9 p.p.m, concentration was in the 
largest volume of discharge which had been treated to lower the 
arsenic content from 160 p.p.m. to 0.9 p.p.m, Although treatment 
practices have reduced the arsenic concentrations in these 
industrial wastes, the combined discharges from the plant resulted 
in an arsenic content of 3.0 p.p.m. in the watercourse at 
Highway #7 as revealed on July 2S. An arsenic content of 0,16 
p.p.m. was revealed on July 27th where the Moira River empties 
into Moira Lake. The high pH values found in the plant effluents 
were reflected in the watercourse downstream at Highway #7. 

The Nichols £hemic_l_Com£any^Liraited plant at Sulphide 
was visited on July 27th by a member of the Industrial Wastes 
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Section of this Commission to investigate the methods of waste 

disposal employed there., Sulphuric acid is the principal 

product manufactured at this plant. 

Industrial waste flows , and untreated sanitary wastes from 

the plant and at least 3 workers 1 houses, discharge to a large 

natural lagoon which is drained by a ditch extending for 

approximately two miles to the Glare River,, The Clare River 

a 
flows into Stoco Lake and therefore is/tributary of the I'loira 

waterway. The lagoon at the Nichols Chemical plant was not 

overflowing on July 27th, I960, and reportedly does so only 

during freshet periods. 

Samples were taken to show the quality of this industrial 
and sanitary waste flow and the degree of treatment provided 
thereto by the lagoon. The laboratory results are shown in 
Table IV and indicate the excessive acidity of this waste. Other 
values also are revealed to be extremely high. 

Although there was no discharge from this lagoon to the 
Glare River during this survey, it is obvious that these waste 
flows were not being adequately stabilized for discharging to a 
watercourse during run-off periods. 

Private Outfalls 

Table Y shows the laboratory results of samples collected 
where a private sewer from C.N.R, property has its outlet on the 
eastern bank of the Moira River just north of the C.N.R. bridge 
in Belleville, The results reveal the presence of sanitary 
wastes in these flows which apparently have not had prior 
treatment * 
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SANITARY SURVEYS 



Limited sanitary surveys were made at Belleville, Madoc 
and Tweed, with respect to water supplies, sewage disposal and 
storm water disposal, as affecting the waters of the Moira River, 
These investigations were made to determine the source and 
significance of outfalls discharging to the Moira River or 
tributaries thereof within these municipalities, 
CITY OF BELLEVILLE 

This municipality straddles the Moira River at its mouth. 
Natural drainage from Belleville is to the river or directly 
to the Bay of Quint e. 

The city's water supply is drawn from the Bay of Quinte, 

Municipal Sewer System 

Systems of sanitary and storm sewers,, some of which may- 
have tendencies to conduct combined flows, are employed, A 
considerable portion of sewage from the municipality discharges 
to the river through two(2) major sewer outlets which are 
located as follows: 

1. - On the west bank of the river approximately 50 feet north 
of the C t P.R« bridge, 

2, - On the west bank of the river approximately 70 feet north 

of the C.P.R. bridge. According to information received from 

the city officials, this latter outlet provides a relief 

arrangement for the former outlet. The laboratory results of 

samples collected from these outfalls by Commission staff on 

July 2?th, I960, reveal the untreated characteristics of these 
flows. 
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3* - On the east bank of the river, a short distance north of 
the C.P.R. bridge. The outfall from this sewer was not visible 

and consequently no samples thereof were taken. 

Private Sewers 

A private sewer serving C.M.R, premises in the northern 
part of Belleville extends through the College Street area to the 
Moira River t terminating on the east bank immediately north of 
the C.N.R, bridge. According to information obtained from the 
railway officials on July 28th, this 24-inch diameter vitrified 
clay tile sewer conducts drainage from the roundhouse and also 
may receive sanitary wastes from buildings located on the 
railway property, The roundhouse reportedly may be abandoned 
and possibly demolished within the foreseeable future. Odours 
normally associated with sanitary wastes were emanating from 
this sewer outlet at the river when samples were being taken 
on July 27th, 

Sewage Works Programme 

During this survey city officials reported that active 
consideration is being given to the construction of municipal 
trunk sewers to collect waste flows within the municipality. The 
construction of a municipal sewage treatment plant may be 
commenced within a reasonable period of time. The treated 
effluent from, these works will be discharged to the Bay of Quinte, 

Although the older and more concentrated sections of 
Belleville are served by sewer systems , some recently annexed 
outlying sections such as the Hill crest area remain unsewered 
and still rely on private sanitary arrangements. 
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VILLAGE OF MADOC 
General 

Madoc is located on Highway #7, approximately 24 miles 
north of Belleville, Deer Creek flows in a southerly direction 
through the western fringe of Madoe and empties into Moira Lake 
approximately two (2) miles south of the village, 

The i960 1 assessed population of this muni ei pal it y is 
1,469. The land area is approximately 435 acres, 

Madoc f s water supply is ottained from ground water sources. 

Sewage Works 

A system of sewers conducts waste flows by gravity to the 
municipal sewage treatment plant which is located on the southern 
fringe of the village near the bank of Deer Creek, 

The sewage_treatment jlant_provides primary treatment by 
means of bar screens, grit removal chambers and a Chicago Pump 
circular sedimentation tank. The plant was designed for a 
sewage flow of 300, 000 gallons per day, Two (2) sludge drying 
beds are provided. Sewage flows may pass through the treatment 
works and empty into Deer Creek, or may bypass the plant 
entirely and discharge through the single plant outlet to the 
watercourse. 

Appropriate samples were collected during the survey to 
show the degree of sewage treatment provided by this plant. The 
following laboratory results are reported: 
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5-Day Solids Total Colifonn 
Date of Sample Location S«G«D« p,p.m«_ Count/100 ml. 

Sample No. of Sample p,p t m. Tot, Susp.Diss. Membrane Filte r 

July 26 J$g$ Infl.to Madoc 

S.T.P. %f0 980 490 470 6,000,000 

July 26 3099 Effl.from Madoc 

S.T.P, 265 760 Hi 642 790,000 

Minimal flows were evident in Deer Creek upstream from the 
plant outfall on the above date of inspection. The effluent from 
Madoc f s sewage treatment plant therefore constituted the major 
portion of the flow in this tributary of the Moira River system 
on July 26th, I960. 

This sewage treatment plant was inspected recently by 
Mr.P.G.Cockburn, P.Eng., of this Commission, at which time the 
bypass to Deer Creek was in use owing to the renovation 
procedures being enacted at this plant, 
VILLAGE OF TWEED 

General 

Tweed is located on the north-western shore of Stoco Lake, 
and has a population of l f 6ftft. The assessed land area of the 
village is 46$ acres. 

Water Supply 

Tweed's water supply is drawn from the 200-foot level of a 
435-foot drilled well, A new well -#i 300 feet in depth has been 
drilled to augment the municipal water supply but reportedly had 
not been employed as of July 26th 9 i960. A standpipe with a 
capacity of 160,000 gallons is provided. The daily water 
consumption reportedly varies from 150,000 gallons to 315,000 
gallons. The volume of water consumed on July 26th was 203,000 
gallons, 
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Storm Sewers 

Only one(l) municipal stc&m sewer outlet was observed 

during this survey , and is located near the west bank of the 
Moira River at the end of Spring Street. This storm sewer 
reportedly conducts only surface run-off, and was devoid of 
flow during this survey. Some storm sewer systems in Tweed 
reportedly have been connected to the sanitary sewer systems „ 

Sewage Works 

Systems of sewers conduct sanitary and domestic waste 
flows to 3 municipal septic tanks which are located at 
separate sites and may be described as follows: 

Se£tic_tank £l_is located in the south-eastern part of Tweed 

This septic tank receives the major portion of Tweed 1 s sewage 

flows and has its outfall discharging to Stoco Lake near the 

swimming area at Tweed Community Park, The following 

laboratory results of samples collect ed on July 26th , I960, 

reveal the need for improved treatment in this disposal system: 

5-Day Solids Membrane Filter Coliform 
Lab, Location B.O.D, p.p*m. count per 
No, of Sample p.p.m. Tot. Susp, Diss. 100' ml. 

3391 Infl.to 
septic 

tank 90 406 84 322 930,000 

3892 Effl.from 
septic 

tank to ■ 

Stoco L. 165 570 1?3 392 3,900,000 

Se£tic_tank £2 is located at the foot of Jamieson Street 

on the western bank of the Moira River, This treatment 
unit serves a limited section of the village. Samples 
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were not taken due to the inaccessibility of the sewage 
flows , 

5entic__tank Jftjla located at the foot of Spring Street on 
the eastern bank of the Moira River , and serves that 
section of the village lying east of the watercourse. The 
laboratory results of an effluent sample taken at this 
septic tank are reported as follows: 

T , . 5-Day Solids Membrane Filter 

Lab. Location B»Ci&« p. p.m. Coliform Count 

Mo^ of Sample P. P.m. Tot. Susp.Diss. per 100 ml. 

3893 Effl.from septic 
tank on eastern 
bank of Moira R. B8 402 132 2?0 10,800,000 

The above results indicate the necessity for providing 
additional treatment for these sewage flows. 

A more intensive report on the inspections of these three 
(3) septic tanks has been prepared by Commission staff. 

A firm of consulting engineers has been engaged by the 
Village of Tweed to conduct a survey of future needs with 
respect to water supply and sewage disposal within the 
municipality. 
SUMMARY 

The laboratory results of samples collected from the Moira 
River system during this survey revealed several significant 
areas of pollution although the quality of the water in the 
stream appeared to recover rapidly in most instances. 

In its lower reaches within the City of Belleville , the 
river receives untreated sanitary wastes from two (2) known 
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municipal sewer outlets, and from one (1) private sewer 
originating on C.N.R. premises in the northern part of the city. 

The H, Corby Distillery Limited plant at Corbyville 
reportedly discharges partially treated wastes to the river, 
but had ceased operations temporarily during this survey. 

Untreated industrial wastes discharge from the Foxboro 
Cheese Factory to the Moira River, with adverse effects 
apparently resulting on the quality of the waters, 

Spray irrigation procedures as employed now for the 
disposal of liquid industrial wastes at the Canadian Canners 
Limited plant at Foxboro, eliminate a former significant 
source of pollution, 

Three(3) municipal septic tanks receive the sewage flows 
from the Village of Tweed, and discharge to the Moira River 
system. The inadequacy of the treatment provided for these 
sewage flows was revealed by sample results. 

The effluent from Madoc's primary-type sewage treatment 
plant was not adequately treated for discharging to a 
watercourse. This partially treated effluent discharges to 
Deer Creek and thence to Moira Lake. 

Industrial wastes reaching the Moira River from the Deloro 
Mining and Smelting Company plant at Deloro contained 
concentrations of arsenic. The presence of this substance was 
revealed also in the river downstream at Highway #?, and even 
in Moira Lake near the inlet end. 

Industrial wastes from the Nichols Chemical Company 
Limited plant at Sulphide were not reaching the waters of the 
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Clare River on July %ftih 9 but reportedly may enter this 

tributary of the Moira River system following freshet periods,, 
Excessive acidity , as well as high contents of sulphates , iron, 
and chlorides were revealed in these plant wastes*. 

The extreme upper reaches of the river appeared to be free 
from pollution, which may be attributed to the rural nature of 
this section of the watershed, 
RECOMMENDATIONS 

The early construction of effective sewage works in 
Belleville will permit the exclusion of contaminated flows 
presently emanating from municipal sewer outlets to the Moira 
River within this municipality. 

The Canadian National Railway officials should ensure 
that only uncontaminated flows are permitted to discharge 
from their private sewer to the Moira River. 

Immediate action should be taken at the Foxboro Cheese 
Factory to revise their methods of industrial waste disposal* 
Spray irrigation methods of disposal have been recommended 
repeatedly for use at this plant* Direct removal of the liquid 
wastes from the cheese factory would be an alternative solution. 

Officials of the H.Corby Distillery Limited at Corbyville, 
the Deloro Mining and Smelting Company at Deloro, and the Nichols 
Chemical Company Limited at Sulphide, should provide methods 
for effectively treating their industrial waste flows. The 
Industrial Wastes Section staff of this Commission are available 
to assist in this work, 
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The Village of Tweed should give consideration to 

providing effective sewage treatment facilities. To reduce 
the volume of flow presently discharging to the municipal 
sewage treatment units, uncontaminated storm water flows 
should be segregated from the sewage flows for separate 
discharge to the Moira River system. The forthcoming 
engineering report on future water and sewage disposal 
requirements should be requested at an early date. 

The necessity for ensuring efficient operation of 
Madoc's sewage treatment plant is apparent since the quality 
of the effluent from this plant directly affects the water 
quality in Deer Creek and, subsequently, Moira Lake* 



RIVER SURVLI 

WATERCOURSE - Moira River System 

DATE SAMPLED : July 26, i960', BY: K. Lethbridge. 



Sample 

Point 

No, 



M.0.2 
M.0,4 
M.0.7 
M.1.1 

m.i.s 

M.3.9 

M.5,2 

M.7.7 



Lab 

Mo. 



5-Day 

B.O.D. 



Turbidity 
in Silica 
Units 



Bacteriological Laboratory 
Lab K.F. Coliform 
Mo, Count/100 ml. 



R2096 

R2097 
R209S 
R2099 
R2100 

R21Q1 

R2102 
R2103 



{ p.p.mj, 

3. i 

1.4 
1.3 
1.2 

0.7 
1.1 

0,9 
4,0 



R5193 
R5194 
R5195 
R5196 

R5197 
R519S 

R5199 

R5200 



7000 
240 

117 

1300 

7 

40 

37000 

18700 



^3 
N 



R2096 Moira River at Point Victoria Park, Belleville. 

R2097 Moira River immediately downstream from C.P.R. bridge, 

R2098 Moira River at Hwy. #2 bridge in Belleville, 

R2099 Moira River at Hwy. #14 bridge in Belleville. 

R2100 Moira River at bridge near northern boundary of Belleville 

R2101 Moira River at bridge north of Cannifton. 

R2102 Moira River above dam at Corbyville. 

R2103 Moira River at road to Honeywell Corners. 



RIVER SURVEY 
WATERCOURSE : Moira River System 

DATE SAMPLED : July 26, I960. BY: K. Lethbridge. 



Sample 
Point Lab 

No . No . 



Turbidity 
5-Day in Silica 
B.CD. Units 



Bacteriological Laboratory 
Lab M.F. Coliform 
No. Count/100 ml. 



MP9*0 R2104 

M13.2 R2105 

MK15.6 R2106 

KL5.8 R2107 

M20.0 R2103 

M23.2 R2109 

Ml/26. 8 R2110 

M29.7 R2111 



4.2 

0.7 
2.2 
1.0 
1.4 
1.8 
1.6 
1.6 



5 
3 
3 
3 
3 
5 
4 
3 



R5201 
R5202 
R5203 
R5204 
R5205 
R5206 
R5207 
R5208 



40 

4 
100 

9 

5 

90 

70 

BO 



R2104 Palliser Creek at Hwy. #14. 

R2105 Moira River at Hwy. #37 - Thresher Corners. 

R2106 Parks Creek at Latta Road east of Junction. 

R2107 Moira River at bridge at Latta. 

R2108 Moira River at bridge at Chisholm. 

R2109 Moira River at bridge at Thomasburg - Duff Corners Road. 

R2110 Moira River - west channel at bridge at Chapman. 

R2111 Moira River - east channel at bridge at Stoco. 
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RIVER SURVEY 
WATERCOURSE : Moira River System 

DATE SAMPLED ; July 26, I960. BY: K. Lethbridge. 



Sample 
Point 

No. 



Lab 
No. 



5-D a v 

B^D. 

( p.p.m.) 



Turbidity 
in Silica 

Units pH 



Bacteriological Laboratory 
Lab M.F. Coliform 
No. Count/100 ml. 



-3 

& 

H 
CD 

M 

O 

o 
c 



ML32.0 R2112 *6;g 6 — R5226 16 

MS32.S R2113 2.6 27 7.6 R5227 270 

MS35.4 R2114 2.6 5 7.4 R522S 770 

R2119 2.2 4 -- R5233 2300 

M31.2 R2115 1.6 5 — R5229 16000 

M31.6 R2116 2.4 4 •— R5230 100 

MA36.7 R2117 2.6 3 — R5231 3#0 

MA57.6 R2113 2.2 3 — R5232 82 

R2112 Clare River at road just upstream from Stoco Lake. 

R2113 Sulphide Creek at road just upstream from Stoco Late. 

R2114 Sulphide Creek at Tweed - Sulphide Road below Sulphide. 

R2119 Stoco Lake at Tweed Community Park. 

R2115 Moira River below C.P.K. bridge at Tweed - just above Stoco Lake 

R2116 Moira River at Hwy. #37 at Tweed. 

R2117 Skootamatta River at bridge below Actinolite. 

R2116 Skootamatta River at bridge 1 mile below Flinton. 



RIVER SURVEY 
WATERCOURSE : Moira River System. 
DATE SAMPLED : July 26, I960. BY: K. Lethbridge and W. Mannerow. 



Sample 
Point Lab 

No. No. 



5-Day 
B.O.D. 



Turbidity 

in Silica 

Units 



MB39.0 R2121 

MB43.7 R2120 

M40.0 R2123 

M44.4 R2122 

MM46.5 R2124 

MM47.7 R2125 

M50.2 R2126 

M52.6 R2127 



( p.p.m.) 
4*4 

3-6 
3.0 
1.6 

1.4 

2. a 

1.4 



Bacteriological Laboratory 
Lab M.F. Coliform 
No. Count/100 ml. 



5 
3 

3 
2 

4 
4 
3 
4 



R521B 
R5217 
R5220 
R5219 
R5221 
R5222 
R5223 
R5224 



ISO 

70 

60 

190 

30 

120 

3000 

9 



R2121 Black River at Hwy* #7. 

R2120 Black River at sideroad one mile below Queensborough 

R2123 Moira River at bridge one mile below Moira Lake. 

(Moira Lake Samples - see Table #11) 

R2122 Moira Lake at Madoc - Foxboro Road 

R2124 Deer Creek J-mile below Madoc 

R2125 Deer Creek at bridge just north of Madoc at Hwy. #62 

R2126 Moira River at bridge 3 miles above Moira Lake. 

R2127 Moira River at 3rd bridge below Hwy. #7. 
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RIVER SURVEY 
V/ATER COURSE : Moira River System 

DATE SAMPLED : July 26, I960. BY: W. Mannerow. 



Sample Turbidity 

Point Lab 5-Day Solids in Silica Arsenic 

No. No. B.O.D. Total Susp. Diss. pH Units as As 



T 



Bacteriological Laboratory 
Lab M.F. Coliform 
No. Count/100 ml. 



M57.0 R2135 



M57.6 

M62.6 
ME67.S 
M6S.0 
M70.6 



R2136 
T941 

R2133 

R2134 

R2132 

R2131 



3.0 

1.4 
2.0 
2.2 
1.5 



950 14 



936 



a.9 

3.7 
7.7 



5 

5 

5 
3 
3 
5 



0.0 

0.0 
3-0 

0.0 



R5215 
R5216 

R5213 
R5214 
R5212 
R5211 



9 
70 

15 

50 

30 

110 



-3 

M 
CD 

M 

o 
c 



R2135 Moira River at First Bridge below Hwy. #7. 

R2136 Moira River at Hwy. #7 

T9ti -same location- sampled July 2#th by Mr. G. Cousins. 

R2133 Moira River beside road i mile south of Malone. 

R2134 Eldorado Creek at First Road west of Hwy. #62. 

R2132 Moira River at For Corners Road. 

R2131 Moira River at Kellers Bridge - Hwy. #62. 



RIVER SURVEY 
WATERCOURSE : Moira River System 

DATE SAMPLED : July 26, I960. BY: W. Mannerow. 



Sample 
Point Lab 
No. No. 



Turbidity 
5-Day in Silica 
B.O.D. Units 



Bacteriological Laboratory 
Lab M.F. Coliform 
No. Count /100 ml. 



ip.p.m J 



M73.2 


R212S 


1.3 


5 


R5225 


30 


MJ81.2 


R2129 


1.2 


6 


R5209 


90 


M74.5 


R2130 


2.4 


5 


R5210 


170 



R2123 Moira River |-mile below Bannockburn. 

R2129 Jordan River at Hwy. #62, just below Millbridge. 

R2130 Moira River at Hwy. #62, 1 mile north of Bannockburn, 
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WATERSHED: Moira River 




WATERCOURSE: Moira Lake 




DATE SAMPLED: July 27/60. 


BY: K. Lethbridge and W. Manner ow. 



Sample 
Point 

No. 


Lab 

No. 


5-Day 
B.O.D. 


Turbidity 

in Silica 

Units 


Arsenic 
as As 


Bacte 
Lab 

No. 


1 


R2137 


3\r " 


5 


0.16 


R5242 


2 


R2133 


2.S 


3 


— 


R5243 


3 


R2129 


2.8 


3 


« 


R5244 


4 


R2140 


3.2 


4 


— 


R5245 


5 


R2141 


3.2 


4 


— 


R5246 


6 


R2142 


3.0 


5 


— 


R5247 


7 


R2143 


2. 8 


3 


— 


R524^ 


3 


R2144 


4.2 


3 


•M. 


R5249 



Bacteriological Laboratory 
M.F. Coliform 
Count/100 ml. 



2 
20 

7 


40 
30 
70 

4 



3 



H 



•» See sampling locations on Moira Lake as shown on appended map 



NOTE: All results reported in p. p.m. unless otherwise indicated. 



WATERSHED: 


IVteira River 




















WATERCOURSE: 


Moira Lake 




















DATE SAMPLED: 


July 27/60. 


BY: K* 


Lethbridge 


and 


W. 


Ma 


merow. 








Sample 

Point 

No, 


Lab 
No, 


Turbidity 
5-Day in Silica 
B.O.D, Units 


Bacteriologi< 

Lab 

No. 


cal Laboratory 
M.F. Coliform 
Count/100 ml. 






9 


R2145 


(p. p.m.} 
3.4 


5 


R5250 








70 






■ 


10 


R2146 


4.2 


4 


R5251 








5 








11 


R2147 


4.6 


4 


R5252 








20 




>-3 




12 


R2143 


4.0 


3 


R5253 








30 




CT 

m 




13 


R2149 


7*0 


3 


R5254 








300 




M 

H 




14 


R2150 


5.4 


4 


R5255 








400 







a 




15 


R2151 


6.6 


4 


R5256 








30 




ct 

c 




16 


R2152 


4.S 


4 


R5257 








90 




p. 





See sampling locations on Moira Lake as shown on appended map 



SEWAGE ANALYSIS 
MUNICIPALITY : County of Hastings 

SOURCE: Municipal Sewer Outfalls to Moira River System 

DATE SAMPLED: See below BY:K.Lethbridge,W.Mannerow, R. Barrens 



Date 5-Day Solids 

of Lab. B.O.D. p. p.m. 
Sample No. p. p.m. Tot. Susp. Diss 



Lab. Membrane Filter 

No. Coliform Couht/lO Oml. 



July 27 
July 27 
July 26 
July 26 
July 26 



3907 
3903 
3392 

3 393 
3^99 



130 390 43 342 

305 332 132 700 

165 570 173 392 

33 402 132 270 

26> 5 760 113 642 



S5265 
S5266 
S5263 
S5269 
S5192 



11,200,000 

24,700,000 

3,900,000 

10,600,000 

790,000 



Sample Point 

No. 



-3 
0> 

a* 
H 

CD 

M 
M 
H 



1 ws 

2 ViS 

7 T 

3 T 

10T 



3907 

3903 

3392 
3393 

3399 



Sewer discharging to west bank of Moira River in Belleville- 

50 ft.N. of C.P.R.Bridge. 
Sewer discharging to west bank of Moira River in Belleville- 

70 ft.N.of C.P.R.Bridge. 
Effluent from Tweed's #1 septic tank-discharging to Stoco L. 
Affluent from Tweed's #3 septic tank-discharging to E.bank 

of Moira River. 
Effluent from Madoc's S.T.P. to Deer Creek. 



SEVJAGE ANALYSE 



MUNICIPALITY ; County of Hastings 

SOURCE : Industrial Outfalls to Moira River System. 

DATE SAMPLED: See below. BY: G. Cousins and R. Barrens. 



Date of pH 

Sample Lab 5-Day Solids at Alk. as 
I960 No. B.O.D. Total Susp. Diss. Lab CaC03 



rr—r 

July 26 3973 12000 



Total Coliform Count 

Arsenic Lab per 100 ml. 

as As No. Membrane Flit J Ind. Na. 



July 26 3974 
July 26 T-935 
July 26 T-936 



21 



4114S 


32612 6536 








S-5342 




374 


26 346 








W-5046 





240 


12 226 


6.1 


140 


6.0 


R-5390 


200 


7236 


54 7164 


11.6 


380 


0.9 


R-5392 






3 

CO 

< 



Sample 
Point No. 

5 PI 

6 P 



11 PI 



3973 Outfall from Foxboro Cheese Factory to Moira River. 

3974 Cooling waters discharging from Canadian Canners Ltd. plant, Foxboro 
to Moira River. 

Deloro Mining & Smelting Co. 

T-935 Effluent from blast furnace sump. 

T-936 Effluent from second nickel pond. 



NOTE: All results reported in p. p.m. unless otherwise indicated. 



MUNICIPALITY : County of Hastings 

SOURCE : Industrial Outfalls to Moira River System. 

DATE SAMPLED : July 27/60. BY: G. Cousins & R. Barrens. 



pH Acidity Sulphates Chlorides Copper Zinc Membrane Filter 
Lab 5-Day Solids at as as as as as Lab Colifcrm Count/ 

No. B.O.D. Total Susp. Diss. Lab CaCG3 SO4 CI Cu Zn No. 100 ml. 

3397 20 16942 Interference 1,0 11,100 12,012 246 - 

3396 20 3970 40 3930 1.3 3,400 9,736 296 - - - — 

3395 25 14130 40 14140 1.4 3,400 9,991 346 2.2 23 S-5270 J? 



o 
o 

a 

ct 

Sample 5" 

Point No. Lab No. g 

3397 Influent to lagoon at Nichols Chemical Co. plant, Sulphide. 

Iron as Fe - total - 1320 

dissolved - 1120 

3396 Lagoon contents at Nichols Chemical Co. 

Iron as Fe - total - 1200 

dissolved - 1200 

9 PSI 3395 Outlet end of lagoon at Nichols Chemical Co. plant. 

Iron as Fe = total - 1200 

dissolved - 1200 
(Effluent not presently reaching the Clare River), 

NOTE: All results reported in p. p.m. unless otherwise indicated. 



SEWAGE ANALYSIS 
MUNICIPALITY: County of Hastings 

SOURCE: Private Outfalls Discharging to Moira River System 
DhTE SAMPLED: July 27, I960. BY: R. Barrens 



Solids 
Lab. 5-Day p. p.m. Lab. Membrane Filter Coli- 
No. B.O.D. Tot, Susp. Diss. No, form Count /10Q ml, 

ip.p.m. I 
3906 32 20g 16 192 S5264 23,000 



Sample Point o? 

No. 



cr 
M 
Q 

3 PS 3906 Sewer from C.N.R. premises discharging on east bank <- 

Moira River north of C.N.R. bridge i n Belleville. 



MAP OF MOIRA RIVER WATERSHED 
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